The 4-chlorophenylthio analogue of cyclic AMP evoked profound and long-lasting changes in cytosolic [Ca2l] 
INTRODUCTION
The regulation of [Ca2+] , by signals that emanate from inositol phosphate-mediated mechanisms in GH3 pituitary cells is relatively well understood [1, 2] . Hormones that increase InsP3 induce a substantial rise in [Ca2+]j, both as a result of direct effects of InsP3 on internal stores [3] [4] [5] and as a consequence of the production of diacylglycerol and subsequent modification of the activity of various ion channels [6, 7] . There also appears to be a mechanism by which cyclic AMP may increase [Ca21]i in GH3 cells, although the details are far from clearly resolved. Singlechannel recordings have shown that cyclic-AMP-dependent protein kinase can maintain the activity of L-type Ca2+ channels [8] and inhibit the activity of K+ channels [9] . At the whole-cell level, there are conflicting reports indicating, on the one hand, that dibutyryl cyclic AMP and agents that elevate cyclic AMP decrease the sensitivity of Ca2+ channels to inhibition by [Ca2+]i [10] , and on the other that cyclic AMP does not modify Ca2+ currents [11] . Therefore it remains to be determined whether in fact there is a direct consequence of the elevation of cyclic AMP on [Ca2+]i. Studies on populations of GH3 cells have indicated that agents that elevate cyclic AMP, such as VIP, also elevate
[Ca2+]i [12] . Of course, these studies do not prove that cyclic AMP is essentially involved in the elevation of 1 .38 mM-CaC12, 0.9 mM-NaH2P04, 25 mM-D-glucose, BSA I mg/ml). The suspension was divided into 900 ,ul portions, each-containing approx. 9 x 105 cells, and equilibrated for 10 min at 36 'C, followed by another preincubation for 10 min at 36 'C with 2 units of adenosine deaminase/ml and phosphodiesterase inhibitors (500 ,#M-IBMX and 100 /SM Ro 20-1724 [16] . The conversion of ATP into cyclic AMP was defined as:
In experiments that compared the absolute intracellular levels of cyclic AMP with those of CPT-cAMP, levels were measured by the cyclic AMP binding assay, as previously described [17] . Individual standard curves were carried out by using both cyclic AMP and CPT-cAMP to estimate the levels of the respective nucleotides. (a) CPT-cAMP (Fig. lb) (Table 1) . Thus these cyclic AMP levels are progressively greater, with increasing degrees of stimulation. However, the percentage conversion of ATP into cyclic AMP is low. Furthermore, at 5 min, the levels of cyclic AMP a-re not well sustained (Table 1) . These low levels of cyclic AMP, which agree with previous studies in these cells [12, 19] , may suggest that the endogenous cyclic AMP-generating system is poorly able to maintain levels of cyclic AMP. Detailed time courses were performed to evaluate the accumulation of cyclic AMP. Under the maximally effective stimulation condition, a very muted rate of increase in cyclic AMP is observed, which is maximal at 1 min (Fig. 4) . This unusual cyclic AMP time course was explored further by comparing the intracellular levels of cyclic AMP achieved by VIP, IBMX and forskolin in com-VIP (100 nM) was applied to cells in which cyclic AMP production was either not primed (a) or primed by pretreatment in the bathing medium with 500 ,tM-IBMX (b) or 500 /tM-IBMX plus 1 ,UM- 
